Large-scale generation of natural killer lymphocytes for clinical application.
Natural killer (NK) lymphocytes can be used for adoptive immunotherapeutic strategies. Alternatively, they may be employed as adjuvants for stem cell/bone marrow transplantation, either to re-induce remission, or to purge autografts of contaminating malignant cells. We developed a new protocol that enables the generation of NK cells on a clinical scale in a closed system that enables good manufacturing practice (GMP) conformity. Aside from the initial NK cell inoculum, our protocol includes activated feeder cells [irradiated peripheral blood mononuclear cells (PBMC) and no transformed blasts], cytokines [interleukin-2 (IL-2) and IL-15], human serum, and a complex basic media formulation. During the whole expansion period of approximately 14 days, the cells were handled in PTFE (Teflon) bags, whereby fresh medium was added without opening the system. The use of immortalized or virus-transformed feeder cells, as used in many other current research protocols, was completely avoided. A precise controlling of a number of environmental factors was necessary to achieve reproducible results. Increases in NK cell number ranged between 80- and 200-fold. The resulting NK cells were CD56(+), CD3(-), and CD16(+) (75%). They were highly cytotoxic against different malignant target cells and did not produce significant levels of interferon-gamma. Therefore, they belonged to the cytotoxic rather than the immunoregulatory NK subpopulation. No non-specific activation against normal allogenous lymphocytes occurred. This work might permit the realization of future protocols for evaluating the clinical effect of NK lymphocytes in human disease.